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(54) Improved toothstick and 
methods of production 

(57) A toothstick for insertion 
between teeth to remove food 
particles comprises a wire substrate 
1 4 covered by an outer coating of a 
synthetic plastics material which is 
resiliently deformable on 
compression so that the toothstick 
cleans the inner sides of spaces 
between teeth. Three methods are 
disclosed for covering the wire 
substrates with the elastomerrc 
synthetic plastics material: the 
twisted wire pairs are bonded by 
heat and pressure between two 
thermoplastic sheets such as 
Evazote foam; the substrates are 
dipped in a liquid PVC plastisol; or 
the wire substrates are positioned in 
a mould and synthetic plastics 
material is moulded around them. 
In the first and third method, the 
individual toothsticks are formed by 
cutting the foam between the 
substrates so that each toothstick 
comprises a twisted metal pair 
surrounded by the synthetic plastics 
material. 




The drawing(s) originally filed was /were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Improved toothstick and methods of pro- 
duction 

5 

Field of the Invention 

This invention relates to toothsticks (or tooth- 
picks) which are devices for insertion between 
teeth to remove food particles and to clean 
1 0 the teeth. 

Background to the Invention 

An ordinary rigid toothpick of wood or 
plastics material can be used to remove food 

1 5 particles from accessible regions of the mouth 
such as the outer sides of spaces between 
teeth. However, such toothpicks cannot satis- 
factorily clean the inner sides of spaces be- 
tween teeth, and the invention stems from the 

20 realisation that such spaces could be reached 
by a toothstick having a resilient outer cover- 
ing which is compressed as the toothstick is 
inserted into the narrow space between the 
teeth and which then expands to clean the 
25 inner side of the space. 

Summary of the Invention 

According to one aspect of the invention 
there is provided a method of making tooth- 
30 sticks, comprising bonding with the aid of 
heat and/or pressure a plurality of relatively 
rigid, elongate substances to a relatively soft, 
resilientiy deformable. thermoplastic, elastom- 
eric material to provide a plurality of tooth- 
35 sticks each having a corresponding substrate 
surrounded by an outer covering of the elas- 
tomeric material. When the toothstick is in- 
serted into a narrow space between teeth 
which is narrower than the un deformed width 
40 of the toothstick, the elastomeric material is 
compressed and then expands as the space 
widens on the inner side of the mouth. This 
enables tooth and gum surfaces on both the 
inner and outer sides of the mouth to be 
45 cleaned by the removal of food particles, 
detritus and plaque. 

The substrates may be bonded to a body of 
said material which is cut between the sub- 
strates to provide the individual toothsticks. 
50 Preferably, the substrates are located in 
spaced relationship between two sheets of 
said elastomeric material which is then heated 
and compressed to bond the elastomeric ma- 
terial to the substrates. The elastomeric ma- 
55 terial is preferably a synthetic plastics ma- 
terial, and the two sheets may be formed by 
slitting a thicker sheet of the synthetic plastics 
material into two sheets of half the original 
thickness. For example, a sheet 3 mm thick 
60 may be slit into two sheets each 1 .5 mm 
thick, the substrates being placed in position 
on one of the sheets and the other then 
subsequently being placed on top and bonded 
to the lower sheet and the substrates by heat 
6,5 and pressure. 



Before being bonded to the synthetic plas- 
tics material, each substrate may be coated 
with a thermoplastic bonding primer to in- 
crease the strength of bond between the sub- 
70 strates and the synthetic plastics material. 
Preferably, the synthetic plastics material is a 
closed cell ethylene acetate foam which has 
been found to the extremely effective in that it 
is sufficiently abrasive to loosen plaque and 
75 leave the teeth feeling clean. The foam ma- 
terial may be impregnated with flavourings or 
fluorides. 

According to another aspect of the inven- 
tion a method of making toothsticks com- 
80 prises applying a material in liquid or paste 
form to the outer surfaces of a plurality of 
elongate substrates, and causing or allowing 
the material to solidify to form an outer cover- 
ing of a relatively soft, resilientiy deformable, 
85 elastomeric material on the substrates, to pro- 
vide a plurality of toothsticks each having a 
corresponding substrate surrounded by an 
outer covering of the elastomeric material. 
Preferably, the substrates are dipped into 
90 said material in liquid or paste form, and 
withdrawn therefrom to provide on each sub- 
strate a coating of said material which is 
cured to give the resilientiy deformable outer 
covering. The substrates may be dipped into 
95 the liquid or paste a second time, or any 
further number of times, for example to in- 
crease the thickness of the coating or to 
impart to the resulting toothsticks a chosen 
Shape ° f texture - The Pasties material into 
100 which the substrates are subsequently dipped 
may be different from the first liquid or paste 
material into which the substrates are dipped. 
The material is preferably a synthetic plastics 
material which may be a liquid polymer com- 
105 pound known as a PVC plastisol material. In a 
preferred method the dipped substrates are 
heated (e.g. for one minute at 200 X) to cure 
the coatings of synthetic plastics material. As 
before, a bonding primer may be applied to 
110 the substrates before application of the syn- 
thetic plastics material, to increase the 
strength of bond between the substrates and 
the synthetic plastics material. 

According to another aspect of the inven- 
1 1 5 tion a method of making toothsticks, com- 
prises moulding a material around a plurality 
of elongate substrates, causing or allowing the 
material to cure around the substrates to 
1 ™ provide a Plurality of toothsticks each having 
1 20 a corresponding relatively rigid substrate sur- 
rounded by an outer covering of the material 
which is relatively soft and resilientiy deforma- 
ble. Preferably, said material is moulded 
around a plurality of substrates and. after 
125 curing, the composite body thereby formed is 
cut between the substrates to provide the 
individual toothsticks and cutting the cured 
synthetic plastics material between the sub- 
strates to provide a plurality of toothsticks 
1 30 each having a corresponding relatively rigid 
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substrate surrounded by an outer covering of 
the material which is relatively soft and resili- 
ency deformable. The material is preferably a 
synthetic plastics material, and for this 
5 method of moulding in situ, the synthetic 
plastics material is preferably a polyurethane 
foam, such as that known as Hypol foam. One 
of the main advantages of such foams for the 
present application is that food flavour addi- 

10 tives, such as mint, can be readily incorpor- 
ated, as can fluorides or aqueous colouring. 

The invention also includes within its scope 
one or more toothsticks made according to 
the methods of the aspects of the invention 

15 previously described. Hence, the invention 
also includes a toothstick comprising a rela- 
tively rigid, elongate substrate covered with a 
relatively soft, resiliently deformable, elastom- 
eric material applied to the substrate by: 

20 bonding with the aid of heat and /or pressure; 
dipping of the substrate into the material in 
liquid or paste form; or by moulding of the 
material around the substrate. 
The principal requirement of the substrate is 

25 that it must be extremely stiff in compression 
and resist buckling forces. The toothstick is 
subjected to considerable force when inserted 
between the teeth and the higher the modulus 
of the substrate, the smaller its cross-sectional 

30 area can be. The smaller the cross-sectional 
area, the smaller the size of space between 
teeth which can be cleaned. Many synthetic 
plastics materials are not stiff enough to form 
the substrate although high modulus carbon 

35 fibre composite might be suitable. This how- 
ever is rather expensive and brittle and the 
preferred material is a high carbon spring 
steel wire, such as piano wire, or a stainless 
steel spring wire. The leading end of the wire 

40 is preferably rounded so as to minimise the 
potential danger of the sharp wire end pene- 
trating the outer covering and piercing the 
gums. By using rapid heating techniques, 
such as direct resistance heating or electric 

45 arc heating it is possible to cut the wire and 
either produce a rounded end or a tip head 
larger than the wire diameter. 

An alternative way of avoiding the potential 
danger of a sharp wire end is to bend a length 

50 of metal wire upon itself and twist the two 
lengths together to provide a twisted pair, the 
folded end of the wire being at the front or 
leading end of the toothstick. The twists in the 
wire aid adhesion of the other synthetic plas- 

55 tics covering. It has been shown that wire 
diameters within the range 0.125 to 0.4 mm 
are suitable. In particular, a wire of 0.2 mm 
bent and twisted to form a twisted pair should 
give a satisfactory balance between stiffness 

60 and access to small spaces. A similar degree 
of stiffness could be obtained with a single 
wire 0.275 mm in diameter. 

The invention will now be further described, 
by way of example, with reference to the 

65 accompanying drawings, in which :- 



Figure 1 illustrates one method of making 
toothsticks in small sample numbers. 

Figure 2 shows at (a), (b) and (c) three 
alternative shapes for the toothstick, and at (d) 

70 shows how material may be cut to form 
generally triangular shaped toothsticks like 
that of Fig. 2c, 

Figure 3 shows a possible way of making 
toothsticks on a production scale, and 

75 Figure 4 illustrates part of an alternative 
method of making toothsticks. 

In all the embodiments described each of 
the toothsticks has a substrate of metal wire 
(e.g. piano wire) surrounded by an outer 

80 covering of a resilient synthetic plastics ma- 
terial. In each case the wire is 0.2 mm in 
diameter and is cleaned, etched and primed 
with a primer bonder to aid adhesion of the 
outer covering. 

85 In the first method illustrated in Figs. 1 and 
2 the cleaned and etched metal wire substrate 
is primed with E.V.A. hot melt adhesive. The 
substrate is then covered with a cross-linked, 
closed cell ethylene vinyl acetate foam known 
90 as Evazote foam which is thermoplastic. The 
foam is in a layer 1 0, 3 mm thick and is slit 
at 1 2 for the insertion of the twisted wire pair 
14. The slit 12 is then closed and the edges 
of the foam bonded around the twisted wire 
95 pair 14 by means of heat and pressure indi- 
cated at 16. After cooling a triangular shaped 
toothstick 18 is cut from the foam. The final 
thickness of the toothstick 1 8 can be varied 
by modifying the amount of compression ap- 

1 00 plied during the pressure bonding part of the 
process. This also changes the material den- 
sity by compacting the cellular structure. The 
thickness of the toothstick would normally be 
1 to 2.5 mm from an original sheet thickness 

105 of 3 mm. This behaviour of the material 
makes it possible to produce a toothstick of 
tapered section. Heat can be applied by using 
hot air, radiant heating or hot plates. Radiant 
heating is recommended and a suitable tem- 

110 perature has been found to be 1 60*C. 

The material should be cut to shape after 
the wire pair has been bonded En position 
because the small triangular pieces will tend 
to shrink and distort during heating. It has 

1 1 5 been found that size of the tip should not be 
too large (typically less than 2 mm). The 
actual shape of the toothstick can be varied 
according to production or market prefe- 
rences. Three examples of possible shapes of 

1 20 toothstick are illustrated at (a), (b) and (c) in 
Fig. 2. The foam sheets may be cut in the 
pattern illustrated in Fig. 2(d), to provide 
triangular shaped toothsticks as at Fig. 2(c), to 
minimise wastage. 

1 25 Fig. 3 illustrates a possible apparatus for 
making toothsticks like that of Fig. 2(c) at 
high production rates. Two rollers 22, 24 feed 
in twisted and primed wire pairs 26 from 
respective sides of a lower Evazote foam sheet 

130 28. A further Evazote foam sheet 30 is 
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bonded on top of the lower sheet 28 (and the 
wires 26 laid thereof) by means of rotating 
rollers 32. heat and pressure being applied to 
the foam sheets 28 and 30 in the region of 

5 the nip of the rollers. The heat and pressure 
bond the sheets 28 and 30 to one another 
and to the twisted wire pairs 26. A pair of 
cutting rollers 34 having cutting knives 36 
thereon cut the foam to form triangular tooth- 

10 sticks. 

In this method the wires 26 are accurately 
positioned with respect to the knives 36 so 
that cutting does not expose the wires. Alter- 
natively, or in addition, a separate detection 
1 5 system {e.g. optical or magnetic) may be used 
to achieve accurate registration of the wires. A 
controlled cutting system such as a water jet 
or laser may then be used instead of cutting 
knives. 

20 In Fig. 3, the twisted wire pairs 26 extend 
laterally with respect to the direction of move- 
ments of the sheets 28, 30. As an alternative, 
the twisted wire pairs 26 may be positioned 
so as to extend longitudinally, ie parallel to 

25 the direction of movement of the sheets 28, 
30. 

A second way of coating the wire substrates 
with the synthetic plastics material is to dip 
the wires into a synthetic plastics material in 

30 liquid or paste form. A suitable material is a 
liquid polymer compound such as a PVC 
plastisol. The wire is first cleaned, etched, 
primed, (with an air drying primer such as 
Alco 862) and cut to length before being 

35 dipped in the plastisol. The wires are then 
withdrawn and heated in a hot air oven at 
about 200 *C to cure the plastisol into a 
foamed outer covering. The viscosity of the 
plastisol and the withdrawal speed of the wire 

40 must be carefully controlled to obtain a con- 
sistent even coating. The wire tip can be 
covered by a second dipping process, for the 
tip only, partway through the curing cycle. 
Fig. 4 illustrates part of a machine which 

45 could be used to make toothsticks by this 
method at high production rates. A rotating 
roller 37 feeds a belt 38 carrying at spaced 
intervals thereon gripper bars 40 which open 
as at 42 to hold a plurality of prepared wires 

50 44. The wires are then dipped in the PVC 
plastisol, withdrawn and heated at about 
200* C for one minute to cure the plastisol so 
that it forms a foam completely surrounding 
the wire substrates. The plastisol is applied in 

55 a thin coating so that the final toothstick is 
about 2 to 3 mm in diameter. 

A third way of applying a synthetic plastics 
coating to the wire substrate is to mould a 
foam around the substrates whilst the latter 

60 are held in position in the mould. The foam is 
produced by mixing the components, such as 
water and a polyurethane foam precursor, and 
introducing the mixture into a cavity or mould 
containing the substrates. The foaming action 

65 produces gas which expands the mixture to fill 



the mould or cavity. A suitable foam material 
is that known as a Hypol foam which is a 
poh/urethane foam having a very low toxicity. 
The wire is cleaned, etched and primed (with 

70 an air drying primer like Thixon 405) before 
being twisted and then placed in position 
ready for moulding of the foam material. The 
foam material is preferably moulded into 
sheets around a number of wire substrates 

75 held in position, the individual toothsticks 
being cut from the cured foam. This can 
produce toothsticks approximately 1 mm 
thick. 

In a continuous production process, the 
80 foam is preferably cast on a moving belt with 
the wire substrates held in position. 

One of the principal advantages of Hypol 
foam is that it readily accepts food flavours 
and colouring material. 

85 

CLAIMS 

1 . A method of making toothsticks, com- 
prising bonding with the aid of heat and/or 
pressure a plurality of relatively rigid, elongate 

90 substrates to a relatively soft, resiliency defor- 
mable. thermoplastic, elastomeric material to 
provide a plurality of toothsticks each having 
a corresponding substrate surrounded by an 
outer covering of the elastomeric material. 

95 2. A method according to claim 1. 

wherein the substrates are bonded to a body 
of said material which is cut between the 
substrates to provide the individual tooth- 
sticks. 

1 00 3. A method according to claim 2 wherein 
the substrates are located in speed relation- 
ship between two sheets of said elastomeric 
material which is then heated and compressed 
to bond the elastomeric material to the sub- 

105 strates. 

4. A method according to any of the pre- 
ceding claims, wherein each substrate is 
coated with a thermoplastic bonding primer, 
before being bonded to the elastomeric ma- 

110 terial, to increase the strength of bond be- 
tween the substrates and the elastomeric ma- 
terial. 

5. A method according to claim 4, 
wherein the substrates are metal wire which is 

115 cleaned and etched prior to application of a 
hot melt adhesive forming the bonding 
primer. 

6. A method according to any of the pre- 
ceding claims, wherein said elastomeric ma- 

1 20 terial is a synthetic plastics foam material. 

7. A method according to claim 5, 
wherein the synthetic plastics foam material is 
an ethylene or ethylene copolymer foam. 

8. A method according to claim 7 wherein 
125 the synthetic plastics foam material is a ethy- 
lene vinyl acetate foam. 

9. A method of making toothsticks, com- 
prising applying a material in liquid or paste 
form to the outer surface of a plurality of 

1 30 elongate substrates, and causing or allowing 
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the material to solidify to form an outer coat- 
ing of a relatively soft, resiliently deformable, 
elastomeric material on the relatively rigid 
substrates to produce a plurality of toothsticks 
5 each having a corresponding substrate sur- 
rounded by an outer covering of the elastom- 
eric material. 

10. A method according to claim 9, 
wherein the substrates are dipped into said 

1 0 material in liquid or paste form, and with- 
drawn therefrom to provide on each substrate 
a coating of said material which is cured to 
give the resiliently deformable outer covering. 

11. A method according to claim 9 or 1 0, 
1 5 wherein said material is a synthetic plastics 

material. 

1 2. A method according to claim 1 1 . 
wherein the dipped substrates are heated to 
cure the coatings of synthetic plastics ma- 

20 terial. 

13. A method according to claim 12, 
wherein the synthetic plastics material is a 
liquid polymer compound known as a PVC 
plastisot material. 

25 1 4. A method according to claim 1 3 

wherein the PVC plastisol material produces a 
foamed structure. 

15. A method according to any of claims 
9 to 14 wherein each substrate is coated with 

30 a bonding primer before application of the 
material, to increase the strength of bond 
between the substrates and the material. 

16. A method of making toothsticks, com- 
prising moulding a material around a plurality 

35 of elongate substrates and causing or allowing 
the material to cure around the substrates, 

17. A method according to claim 1 6, 
wherein said material is moulded around a 
plurality of substrates and after curing, the 

40 composite body thereby formed is cut be- 
tween the substrates to provide the individual 
toothsticks and cutting the cured synthetic 
plastics material between the substrates to 
provide a plurality of toothsticks each having 

45 a corresponding relatively rigid substrate sur- 
rounded by an outer covering of the material 
which is relatively soft and resiliently deforma- 
ble. 

18- A method according to claims 1 6 and 
50 17, wherein said material is a synthetic plas- 
tics material. 

19. A method according to claim 1 8, 
wherein the synthetics plastics material is a 
polyurethane foam, such as that known as 

55 Hypol foam. 

20. A toothstick comprising a relatively 
rigid, elongate substrate covered with a rela- 
tively soft, resiliently deformable, elastomeric 
material applied to the substrate by: bonding 

60 with the aid of heat and pressure; by dipping 
of the substrate into the material in liquid or 
paste form; or by moulding of the material 
around the substrate. 

21 . A toothstick according to claim 20 
65 wherein the substrate is metal wire. 



22. A toothstick according to claim 21, 
wherein the metal wire is folded upon itself 
and twisted to provide a twisted pair. 

23. A toothstick according to claims 21 or 
70 22. wherein the metal wire is coated with a 

bonding primer to aid adhesion of the ma- 
terial. 

24. A method of making toothsticks. sub- 
stantially as herein particularly described in 

75 any one of the alternative methods described 
with reference to the accompanying drawings. 

25. A toothstick constructed and arranged 
substantially as herein particularly described 
with reference to the accompanying drawings. 
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